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<2l?-3*l^ €^ IIS A}-g-sq^ Ni-Al ^ S-^J , Ni -g-lMl Al -g- 

-vo. cf^Ka); ^ ^"71 ^Tjl(a)^ ^ ^-iH AICI3I- 7>i 
♦ Ni ^ Al^ -g~g-^ ^oflA^ ^<sH Ni £ All- ^-^aV-g-Al^ Ni-Al ^ -grlM: 
*fl2:*Rr #7fl(b)« If^H ^-fr -^AS $tK 

SZ°1*1, AICI3-& £^ o>s^ ; ^ > gc- |io) ^jo. ^io S *j-cf 
£ 3 
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<g5)-o s vs Dl -^. oj-g-*}- <g£.;*Ul-g- u)^- <y-s.ni- ^ *fla ^ {Preparation 

method of Ni-Al alloy powder for fuel cell using aluminium chloride} 

£ l£r ^£fl <£^*]^ ^ ^fl^LS. A}-g-£]^ Ni ^-^"^ ^J°14. 

£ 2^ ^ofl ^5} ^Sj-^n]^-^- o}-g-eH Ni-Al ^ A>^c]cj-. 

£ 3£r eJ^S} ^Aloflofl nq-s. Ni-Al ^ ^ 2fl2: a>-g-7lvfl ^£ * 

1 : ^± 7}+ A]*!- 2 : A1C1 3 71^- 

3 : AICI3 7] 5}- ^ 4 : ^ 7^ ^ ^ 

<7> £ o. o^^o} ^ AV-g-S)^ Ni-Al ^ ^-^2] t£lg ofl ^ A 

3., ^Hl^Ml^ ^^^nl^-(AlCl 3 )^ ^nfls. ol-g-^H 7|#<H1 #^^.3. A>-g-s]^ q 

€(Ni) iH^l^CAl) Sr^aV^-Al^ Ni ^ iflS. Al* ^A] ^ 0.3.*? , 7]^ Ni 

^a o v g 371^ zicfl^. -f|-*l*r^>H. Ni ^ Ala] -§--g-^ XJ^oJH Ni-Al ^ £ 
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°l-8-^r Ni-Al ^ -g- 1 ^ ^ofl ^ ^o]cf. 

Ni-Al ^ ^-^Hl ^tr ^olrf. 

<9> -§--8-^^ <d^*i3- ji^i-a-^ <££-*a*} 500 v ohmh 3-^3^ <2£.*i*i 

3 #^5.7.i ^3. Ni ^1 A>-g-€cf. -8~8-3:4><S <££.*1*HH^ Niol 

<2^(anode) A}-8-3uL, Ni^- <+^-^r Ni07> -^71 ^-(cathode)^S 7>>-g-^4. SE*b, jn^l^V 
^S-^Hl^^ Niofl ^1 s =7u|o> t£i=. 4slo> ^-3 ^xjflHC cermet) 

<10> ^fi^-ol o>j7 ol^ y}^ a. %-t]}^°- ZL^4 2kg/cuf °1^3 3. ^e]^ 3. 

*H*1 i^(sinering) 3.^(creep) ^^Hl 3*11 7l^-#ol ^-LSJ-ji, 

<H> ^r, Jl^r <3fi3i*H A>-g-£]^ Ni ^^-o. ^ a>o.^^^. ^-uflAl^lJl, 7>i J§-S«- 

3*H ^^>JL, *>-§- ^£7> #i£Kr ojcf. SEtr, #3 #3 

^1*1-1- ^S^l ^-g. 7_> 71 -^-71 tj-^ Ni ^^^1^13 S>^°ll 

<12> 0)011, -§~g-EHV°J ^^HH^ Ni-10wt%Cr ^ Ni-5wt%Al ^g-g-, JL*l|>+3*# ^5.^ 

^HlT-i^ Ni°fl ^5fl^°J M) 21-3 §-^1- £tJ-«H 7x>-g-sr>^ « 0 V^0l A>-g-£}C>l ^Cf . 



15-6 



1^1 



10^030028653 2003/10/10 

<i 3 > f^5] Ni+10%Cr <£S^ a^ofl ^ ^^^r^r 5% o]*}£_ 9X°-^, S.^} ^ 

LiCr0 2 ^r ^n^} -g-*fl£H £3*1 ^ ^ 3^ 3. 

^ ^M3# ^HM^l7l 1980\ltfl ol* , o E v = nm§ ^-^AVsj.--^ Ni ^ofl 

^-^Al^l 0DS(oxide dispersion strengthened) HHI^ NiiH=|- -tr^^- Al^l^- 3-§-(Cr) 
-i" ^ «-ff*r^r Ni— Al , Ni-Cr^l ^g-§- <££.^-Jl3. ^-g-*Kr ^^°] ^ <$.=f-*\°\ 
<14> ODS y o V ^^ 3^ ^ 7fl^oflir Sl^-M", ^1 ^1 ^ ^ ^ 7 |^ 

<15> «>^ f ^ Aj-g-^ w c >^ ^ 7l ^. 7fl ^ofl oio^A^ ODS ^4 ^*}-uf 

3 43 £^ 41:3j-#-§- ^^1" Aiojuf Cr-8: Ni 7}^} ^ ^ 

3sL*| ^€ ^>5l-# 0 l 71^1 Ifl <^ §3 ^-ofl ^£5}^ 7 1^]^ 7j- £ u)- ^7l^£^# 7-1 

Ni-Al ^ ^^-^1^, Ni -Al tj-^ ^-gr 3^ ^^#^1 o.5% «>1*>S., -#<3-§- ^ 3.71 <?] lnf 

°fl^£ ^# 7-^ ^7>7> *H<5l-4. 

<16> N i- A i ^ «.t£o] ^o_s_^ t Ni* A 14 -§--§- tr ^, ii#* 3 

37)1 nr€- -£ff-^°l €-&*r4. c13r°l, <£sL#x\-%. cf^j ^^-o. 7l^#( p0 rosity)ol 50% 
°)#33 ^o\o\ t }jL, o]ofl u)-^ £ xoflA^ ^ *flo]( c hain)^ Ni °J7>1- A>-g-^ -R- 
eltl-r-fl, 333M ^ ^-f TflSS^ ^-^-21 ^^-ol ^<§o]j3^ «>^-3l^] °>tf . S 

tr, °1 ^Heflo) H 0 v^cfl 0^5)] ^1^:^ Ni-Al ^ 7>^oi 7l]^.^.c}- ^ji, <^a]-^^l 
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<17> 4^1, QS-ti*} ^ ^2:^ 3^ Ni* a}^}^ , Ni ^ Al^ -g-g-^ oj^l- 

^ 4-5Lo\)X] Ni-Al ^27> 7>^*H %z\]^o]JL -g-o] *V Afl^o. y j.^ ?mo] 

<18> ^ o_ $ #Efl 7^ £-^-8: Sfl^^l ^JLsL, ^S^^lw 

-i- # D fl^ 7l^oj] ;^7fl^.S Aj~g-5^ Ni^ Al# S|- «!-*}-§- A]^ Ni -g^ tflofl Al-ir 

^-aJ-aI^o.^, 7}^ Ni^ ^ ^ 37l«- ZLcfl^. ^ls>^>H, Ni ^ Aisl -8-8-^ ^ 

£<HH Ni-Al ^g-g- ^l^H^, ^-<Qs$ ^ 3l^5]-7j- -§-0]^, 7l^ofl A}-g-£j^ 

Nil- 7l^S ^ ^fldE^-i- ZLtflsL ^ $>H tfl^o) ^ ^^j-o] 7^*1, ^5l-<y: 

ijLnj^g- ol-g-*]- c^^-g- Ni-Al ^ *&*£-$r *fl^Hr 3* 

<19> SE^V, «Vtgo_ Aj- 7 j ^ «]--§- ^ °. -j.^ o^]^ , JL^ 

-g- Ni-Al ^ ^H-^ ^12 «o v ^^, ^J^lS] ^ A}-g-s} ^ Ni-Al ^ S-^s] *fl2 

^^1, Ni £1H Al £ 31(a) ; ^ A oM ^r^l(a)^ ^ ^-iNl ^^H^- 

-§~§- ^ AICI3I- S.^ 7}if Ni ^ A1S1 -g-g-^ ol^>o] ^- £ «flAi ^-^H Ni ^ Al-ir s)- 
^•^r-i-Al^ Ni-Al ^ *fl2^Rr #7fl(b)l- ^5]^ ^J-g- ^.4. 
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<21> M. ^6fl o]*V ^s^-f^l^ o] _g.^ <gS^^l-g- Ni-Al &&Si\ z\}2, ^o\) 01 o] 

*i , AICI3I- i^-*V 7>^^ 0} = ^-, -r^i, ^<?1 f^ 1 ^ tb^. 

<22> a. i£tgofl o]^- <g^. Ni-Al ^ #7l ofl 7l^^ « 0 V^ofl o)s>^ ^S]^ 

<23> ojS}, -g. ^ o. A^^t} 

<24> ^ HV^^. ^7l<y-o] ^JL, til-gr^ol UlJH^ ^ fl^^ AICI3* °]-g-*H 7^ 

ofl A>-g-s]^ Ni ^ Al ^ s^^-tiV-g-A] ^10.5.^ , Ni tflS. Al-I- ^VA] 

^ Ni-Al 

<25> t}a] ^flA^ ^-tgo. Ni ul A1 ^ ^6\] ^nfl^^- ^ AlCl 3 7l- 7>i# 

^^^l 7>9J*H Ni4 Al^- 5]-^-U}-g-Al 71 Jl, zl ^4 Ni ^^ V ^ m^-S Al°l sKl>1 
, Nifil ^ H7l7> -fr^S]^ Ni-Al ^-§- ^2:^. 

<26> a. «v^o] a>o. r+-g-4 

<27> Ni4 Al AICI3 7]^)# i^Rr ^ -f-£] 7]^) ^M^HH 7>9| 

^>^ ( *>7l 154 JL^l-7l^l-Jl^ a>-§-oil oisfl Al^ -g-g-^ ol5>ollA-] Ni-Al ^- 



<28> [5)-*]-Al X ] 

y47 + 2AIC1 3 ** 

<30> 2^y / ^ycyj 



3^y<:y^ (i) 
** 2^ycy (2) 
** 3/jycv (3) 
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+ 2A1C1 ++ NiAl + AIC1 2 (4) 
+ 3A1C1 «-» 2N/AI + AICI3 (5) 
+ ZA1 CI 2 NiAl + 2A1C1 3 (6) 

<34> ^y) loflA^j jy.^ a>sq- ^-o] , zl^I AM AICI3 ^l^sf «V-§-*>^ A 1C1 2 A1C17> 

49^€ A1C1 2 ^ ^1 Al3f *>-g-oM A1C1* 1^s}7m, a] 3 Ni^- «H-*M Ni-Al 
^^s)ol, AlCl^r «>S Nisj- #-§-*M Ni-Al ti"§M 
<35> N i- A l Ni £^6^ ^^si^tfl, Ni-Al ol€>fl #3HE>H 

Ni-Al sJ-^lM 0.5. ^^*3: ^oIhs Ni^ 3}1^J1S Ni M 

AM Ni ^ v ifl^-S. l-cH7> AM nfl^l Ni ^ S^°1H S)-«M 1^ 

(1)~(6) a>-§M Tfl^t}. 
<36> o]^ t ^ A] ^ ig^o} ^ 5] ^^4^. jitf #A])*W) ^>Sfl^] ^ 

^llb 1^2] ifl-g-g. ifl-g-ol «^7H tb^Sl^l^ S^r4. 

<37> <^Alafl 1> 

<38> ^A]o))o]lA^ Ni-Al ^ ^ HV»jO S ^2:S>^4. 

<39> ^ ^ Ni-Al ^ 2:^41 Ni4 Al ^ ^-Tfl* ^, 1*1 

#^<?> S^M^ J=^ (rotating drumHl*! ^tM^^r. Ni-4 Al £-lHr ^oj £ - 

^-§-71 ofl ^JL, Wl-g-71 H^SLS. ^ 7l*)l# *fl^ \g 

^ ^-§- 2~35] ^"71 1^ (1)~(6) ^6\] AICI3 7l^)Sl 5)^ 
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<32> 2jV/ 
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lift 
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(purgingH -g-°l*V ^7} *}<%t\ . ^ a ^o_ s 7}^}^ JL^S. ffo^ o>e. 

*1 £-^7} 280°C7> <H^*V 7}<£Z}<%r±. 

<40> a o > 7 | ^.^-ai ^ (i)~(6) ^*1H^ ^» A1C1 3 4 Ni Al -g^l 

¥^9l^ #-§-7Hl ^tf. AlCl 3 ^r ^^HHH^ 7lsl-s]^ J^-fr 7 >*H ( 185°C<HH £ 

lbar^lH.5. 135t:S -fr^Tr 71S1-7HH A1C1 3 ^ #7] s\-^±\ 1^ (1)~(6) «V-§-«Hl 

* 0 <J=°1 7]2j-£tK tif AICI3 7l5)-7ll- -f^l^ ^tJ"^ ^ ^-§-7Hl ^r^l"^. °1 «fl 71 

A1C1 3 7> cfA] JlSj-Sq^ 3* ^X]*}7) AICI3 7]^7}Q tiV-§-7l ^1 ^r-£ 

1- 200 ~ 220 °CS -B-^lsr>^nf. 
<4i> 6*1 # ^<tV ^-S- s]^^>^^ 280°C?}*1 ^r-g-711- 7}^ ^, *V^-7]°] 280^3. 

^l^^i, A1C1 3 4 ^€ ^» ^-7] sK v ^ ^ (i)~( 6) ti>«-ol ;*] 

280 °Ctt Al°l Ni ^ ^S. sKHfl 1-^71-71 oil #^-^1 °M*1<L>, Ni « 

*M i^£]^ 3* H oM^>7] ^efl ^7l «}-§-7l^ 280 °C 5. -fMtH}. 

< 42 > AICI3 71^1^ <>1 #4 #-§-*M ai 2 o 3 AIC1O2I- ^^*>^, £ 

^ 3.^1 ^ &°-5-3., o]S- « 0 M^>7l ^7lofl ^g-S)^ AICI3 71^1 iflS] 

<43> 280"C°1H 3^]^^ tiV-g-^- ^l^A]^ Ni g-^S} S^ofl o^- ^5:0} Ni— Al ^ 

£1^, Ni -Al ^ S^oll tcfef, ^11- l"^ Ni-3wt%Al ^-f 430°C?}*1, Ni-5wt%Al 

^ 630°C?M Hl-g-7l2l ^-Tfl^^S ^3} ^#^^.5. 3*1# o-^l^igA-l Aio] 

Ni -g-^ ^-§-§1 ^>*fl 7 > Al°] Ni4 ^-g-^S^- ^>5S^-. 
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<44> tiV^-o] #u}Tg A1C1 3 ^ ^^>J1, Ni-Al ^ ^r^-o] ^h)^ t «];-§- 7^ 

^£7> 200°C7> ^ nfl7>x] ^if 3*]^*}^ ti>o_7ll- ^Z^^t}. 
<45> Ni-3wt%Al ^ ^-^l^j^l afls cf-g-sf ^-cf. 

<46> i94 g o] Ni «-^(i nco 255)^- 6g^ Al ^(Alfa Aesar 41001, fl, 10 ~ 14p)t 5. 

Eflol^ j=eHl ^j7 f i Al^> ^o> ^ji^ ^^c]-. ^lHHl(petri) 
^^(s}- 0 !^^, 140mm, 20mmHl #o> #eflH #7l3.afl ^jl, ZLsfli^ 7>i^l 

(Grafoil gasket)^: <>l-g-*l] ^-g-*]; ^, 6 a1^o> ^ 7l ^ 1# ^ 1?}-^ , 280X^*1 7><1 

<47> i2 g ^ AlCl 3 (Junsei Chemical Co., 18070-1201) It^M^. o.^. a] ^^(flow-through 

test tubeH] ^ SlfJ *r9!(heating jacketHH 135 ±2°C3, -^-^1*>^ 7}^]^, AlCl 3 2r 
^ 7)^111- ^-*}^ 3 Al^oj- 280 °C ^, £ 2<H1 M-eJ-\H ^ 
^-§-71^ ^£ 7 > 430"C7> ^ nfl^l 7><l*}-cf. 430T;olH 3 AjTj- ^1*1 ^, A1C1 3 ^ ^g- 

^ al-S-71* ^Z^^tf. tiV-§-7l5] ^£7> 200 °C 7} S}^, ^ 7l*|)fi} 

<48> ^1^*1 Ni-Al ^ -g-l^g: «V-g- ol^o^ Ni «^-ofl til^fl Cf^ i^ol £ 

MS ^ -^(milling ball) 4 ^] 5.Eflo]tfj c^ofl ^ji ^-iflA]7l^ £ 3<HH ji^ 
«f2f Ni 3.7} % *§>JM ^tr, XRD ^b^o 5 

S.-E- Al°] #-§-*H Ni-Al si 0^0.0. ^-oi^^cf. 
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<49> ol^-oflA^ ^t^^V ^ £o] t ^ofl o^V ^^a D |u f ol ^^ o^jg:^^. Ni _ A1 

Al-ir sHHhg-^ Ni -g-^ vfloj) A 1-8: 7]$ Ni^ ^ 37]* ZLife 

*}^, Ni ^ Al^l -g-g-^ X\&<$*\ Ni-Al ^ $14. 

<50> at!", £ ^ofl ^tt ^SI-^dI^ o]-g-*> ^SL^l-g- Ni-Al ^ 

<5i> h^V, 3tb ^s^-f^l^-i- ol-g-^V ^^.^l-§- Ni-Al ^ ^ 
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1] 

<?i^*]^ ^Iss ^v-g-iElfe- Ni-Al ^ ^^.SAi, 
Ni Al g-'gr-S- ^*Rr ^l(a); $J 

^-7) #31 (a) 3 ^ -g-lHl #nfl^-g-g- ^ A1C1 3 * SL^tb 7>^# Ni ^ Al^ -g--g-^ 
°1*>21 ^r3E.<Hl^i Ni ^ Al# Ni-Al ^ Sr^-fi- *1l2:*Kr ^TflCb)* 

^3£r ^^SLsL *\±r <g S^-f-^l ^ oj-g-^V <3^*I*l-g- Ni-Al ^ 

^lS ^ . 
[^^S- 2] 

AICI3I- S.^ «, °>=e, 4^. £E^r €^ 3* ^HJilS <g 2}-°^ 

°1 -§-?!- ^S^l-g- Ni-Al ^ -^l^ *flS ^ • 
[3^* 3] 

*Hl*J- *ll2%Hj yl^fl^ « 0 >«H| ^l^sl^ 53 # ^S^^l-g- 

Ni-Al ^ 
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